has an appreciable incidence and in which early diagnosis and surgical intervention may be life-saving.Y At the-moment one cannot differentiate between small localized intracerebral haematoma and ischaemic disease on clinical grounds but many physicians are now prepared cautiously to treat patients with a diastolic blood pressure of 110 mm or more who first present with symptoms of cerebral ischaemia. The benefits of such treatment seem to be established."2 51 52
Miscellaneous Disease The Wassermann reaction should be examined in every patient, young or old, with cerebral ischaemia. Twenty years ago this statement would be regarded as a statement of the obvious; it still is, but the infrequency of neurosyphilis is tending to a neglect of this precaution. In the elderly giant-cell arteritis is an important cause of cerebral ischaemia for, though its classical presentation is headache over one or other superficial cranial arteries, intracerebral ischaemia may be the first sign. The importance of recognizing the condition is that 20% of the patients may become blind as a result of the process.
In the younger patient the development of a stroke may indicate a wide variety of pathological conditions. Bickerstaff53 has emphasized the importance of infection of the tonsillar bed in causing carotid artery disease and infarction of the cerebral hemispheres in childhood. In youth and early middle age systemic lupus erythematosus and polyarteritis nodosa need to be considered since they may present as typical cerebral vascular disease. Takashayu's syndrome with progressive encroachment on the major vessels of the aortic arch needs to be mentioned but is rare in the Western world.54
Blood dyscrasias may rarely present with cerebral haemor- The other change that affects nomenclature stems from a recognition of the role of the extracranial vessels in causing cerebrovascular symptoms. Whereas once we referred to thrombosis in small named intracranial arteries, now we attempt little more than a distinction between carotid and vertebrobasilar territories as sites from which symptoms arise. Thus at the bedside the tendency now is to categorize strokes according to this broad anatomical division coupled with an evaluation of its evolution in time, and the problems of investigation will be considered within the framework of this simple but practical system of classification.
The Completed Stroke This is much the commonest clinical presentation of cerebrovascular disease. Though a few of those affected will be in the younger age groups, most will be over 60. The clinical picture will vary according to the site of the infarct or haemorrhage but many patients will have classical hemiplegia with or without dysphasia according to the side of the lesion. The severity will also vary. About 15% will die in the acute illness but among survivors the outcome may be anything from complete restoration of function within a week to total and permanent disablement. Many of the survivors will later suffer further strokes or other vascular accidents.
INVESTIGATION
Investigation of the completed stroke has one of two principal obectives, which may be combined. The first, and probably the more important, is to confirm that a stroke-like presentation is not due to some lesion other than cerebrovascular disease; the second is to determine the precise nature of the vascular lesion in true stroke cases. Nearly every well-documented "stroke" series includes the occasional patient who turns out unexpectedly to have a tumour, and such an occurrence is relatively common clinical experience. Probably in many instances the patient does have a cerebral infarct, but this is secondary to the tumour, perhaps on the basis of venous occlusion.
Apart from tumours, and these may be of any sort, other ing that a true stroke has occurred and also establishing something of its nature. There is a wide range of conditions, many of them rare, that may present as a cerebrovascular accident. Cerebral infarction can occur on an embolic basis in rheumatic heart disease, bacterial and "marantic" endocarditis, atrial myxoma, and air or fat embolism. Nonembolic infarction is encountered in several haematological disorders such as macroglobulinaemia, thrombotic thrombocytopenic purpura, myeloproliferative disorders (such as polycythaemia vera), and haemoglobinopathies-for example, sickle cell anaemia. It also occurs in inflammatory arterial diseases such as meningovascular syphilis, Takayasu's arteriopathy, giant-cell arteritis, polyarteritis nodosa, and other collagen disorders. Migraine and oral contraceptives must be included in this whole group of which the above list is only a sample. Levine and Swanson54 have reviewed in detail the "nonatherosclerotic causes of stroke." Many of these disorders occur in the younger age groups and many are treatable. Uncommon though most of them are, it is nevertheless essential not to miss them. It is reassuring, however, that almost invariably the ordinary clinical procedures and routine tests already discussed will provide a clue, if not to the exact diagnosis, at least to the fact that we are dealing with something out of the ordinary. Investigation beyond the point so far considered becomes necessary where doubt still exists about the basic pathology or where, particularly in younger people, it is felt necessary to define the nature of a vascular accident precisely. Unfortunately the latter seldom leads to specific treatment. Except in embolic infarction anticoagulants are contraindicated in the completed stroke and surgery has only a very limited place. It was hoped that patients with an acute stroke due to thrombus occluding an internal carotid artery might benefit from its immediate removal, but, while this operation still has a few advocates, most surgeons have now abandoned it. Urgent evacuation of clot as a routine procedure in cases of cerebral haemorrhage is profitless,59 though in the rare case of haemorrhage into the cerebellum it may be life-saving.0 Radiography Further investigation, when it is necessary, should start with straight radiography. A skull x-ray film may show clinoid erosion or other evidence of raised intracranial pressure in cases of tumour, and shift away from the mid-line of a calcified pineal gland will indicate a space-occupying lesion. Abnormal areas of calcification may be due to neoplasms, arteriovenous malformations, or chronic haematomas and thin lines of calcification sometimes betray degenerative disease in the carotid siphon or in the distal segment of the basilar artery. A chest x-ray film should never be omitted as it may immediately indicate the nature of the cerebral lesion by showing a primary lung tumour.
Echo-encephalography
In cases where the pineal remains uncalcified, shift of midline structures may be demonstrated by echo-encephalography, and in experienced hands this safe and inexpensive procedure may also help in the detection of subdural haematomas.60 Echo-encephalography does not, of course, distinguish between shifts due to tumour and those due to infarction or haemorrhage except that with serial measurements the vascular shifts will diminish. Achar et al.1' showed that a shift appearing very shortly after the onset of an acute stroke was strongly suggestive of haemorrhage rather than infarction.
Brain Scans A cerebral hemisphere lesion, be it vascular or neoplastic, is likely to be accompanied by an abnormality in the electroencephalogram, but unfortunately there are no characteristic features that reliably distinguish the two causes. Serial records that show improvement obviously favour a vascular lesion.62 Another investigation where serial examination may be helpful is the isotope brain scan. It too is devoid of complication or discomfort for the patient but unfortunately cerebral infarcts and haemorrhages as well as tumours may give positive results.63 The scan is not therefore the ideal discriminator but in most patients with a stroke it takes a week or so to become positive and after about six weeks the capacity for uptake is diminished. Hence repeated scanning for these characteristics may be of diagnostic help.65
Lumbar Puncture and Angiography One investigation that is useful in distinguishing between haemorrhagic strokes and infarcts (but that must be avoided with possible tumours because of its dangers) is lumbar puncture. The presence of blood in the cerebrospinal fluid, even in microscopic amounts, is strongly indicative of intracranial haemorrhage. Otherwise there are no special characteristics of the spinal fluid that help in the diagnosis of vascular cases and a striking increase in cells or protein (for example, over 100 mg/100 ml) must raise doubts about other lesions.
The definitive investigation in this context is, of course, cerebral angiography. It will usually demonstrate a tumour when present by the displacement of vessels and possibly too by a pathological circulation. It will show stenoses and occlusions of vessels and also kinks and atheromatous ulcers. In occlusion of the internal carotid artery it will show if the hemisphere in question is adequately supplied from the vessels on the other side and if collateral circulation has developed. It will be particularly useful in demonstrating aneurysms and angiomas. General aspects of angiography are discussed by du Boulay,5 and its role in cerebrovascular disease, including its hazards, by Marshall.66 The Advancing Stroke Though less important numerically, the advancing or progressing stroke has special therapeutic implications. The difficulty is that at any one time the doctor cannot establish whether or not the deficit is still advancing and hence must rely on personal observation or accurate historical information over a short period. Most strokes in this category are due to infarction and when in the vertebrobasilar territory the clinical picture is striking. Nevertheless, some are due to haemorrhage. Nearly all the points discussed in relation to the investigation of the completed stroke apply to the advancing stroke and the general approach is exactly the same. Here, too, it is extremely easy to be misled by the patient with a rapidly growing tumour associated with oedema who presents with a stroke-like picture.
The importance of the advancing stroke is that it may respond to anticoagulant therapy.6Y Clearly, if this treatment 93 is to be worthwhile it must be instituted without delay and the extent of preliminary investigation is a matter of debate. Because of the many diagnostic pitfalls, including the difficulty of recognizing haemorrhage, it is probably wise to carry out angiography as well as lumbar puncture as a preliminary where carotid territory is involved. But 
